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Introduction 
Although the occurrence of anastomotic false an- 
eurysms (AFAs), i.e. pulsatile haematoma not con- 
tained by vessel wall layers but confined by a fibrous 
capsule, in aortic reconstructive surgery is rare, it still 
mars the long-term results in vascular surgery. 1 An 
AFA can exist at either end of the prosthesis mplanted 
by the surgeon, but most of the AFAs occur at the 
femoral anastomosis. 2 In this survey we will review 
13 recent (i.e. from 1988) articles and concentrate on 
the AFAs at the aortic site about which comparatively 
little is known. We limited our study to AFAs and tried 
to exclude true aneurysms close to the anastomosis. 
Incidence 
The incidence of aortic AFA in the recent literature 
varies from 1.8% 3,4 to 5.9%. 5 Table 1 is an enumeration 
of these incidences and a general description of the 
studies in which they were determined. It should be 
kept in mind that these studies each have their own 
inclusion criteria, which makes comparison of the 
incidences difficult. Hagino et al., 3 for instance, ex- 
cluded patients with an infected graft, whereas these 
were included by the other authors. Van den Akker et 
al. 6 based their incidence on a group of patients from 
which the original indication for surgery was only 
obstructive disease, whereas other authors also in- 
cluded aneurysms as an original surgical indication. 
Edwards et al. 7 based their incidence on AFAs and true 
aneurysms existing close to the anastomosis together. 
The incidence of aortic AFA is remarkably lower 
than the incidence of femoral AFAs, which varies from 
6.1 to 44.3%. 8 (Also shown in Table 1). The reasons 
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for this difference described in the literature may be 
movement at the hip joint and the adherence of the 
graft to the inguinal ligament, causing traction on the 
arterial wall. Traction can result in tearing of the wall. 2 
Another eason can be the problem of diagnosing an 
aortic AFA. Physical examination only detects 10% of 
the aortic AFAs 6 and most of the AFAs are asympto- 
matic (67%9--82%3). 3'4 If an AFA causes ymptoms, they 
can range from non-specific pain in the back to a major 
problem like an aortoenteric fistula or a rupture. 4"6'9'~° 
Aetiology 
The reasons suggested in the literature for de- 
velopment of an AFA are shown in Table 2. In the 
early days of aortic reconstructive surgery graft di- 
latation and suture disrupture used to be the most 
important factors, but introduction of synthetic 
materials in this type of surgery have made these 
rare.l,11 13 
Infection 
Infection has always been a major problem in pro- 
sthetic surgery, and it has been pointed out as being 
a direct cause of AFA by some authors. On the other 
hand, doubts still exist about this cause; Wands- 
chneider et al. 1~ are some of the few authors who 
indicate infection as the most important causative 
factor. They found that 31% of all the AFAs in their 
study were infected, although they could only confirm 
the infection bacteriologically in 15 of the 68 cases. 
They also related infection to the early occurrence of 
AFAs which in their study had an average interval of 
3.7 months, while this was 44.5 months if the AFA 
had no sign of infection. 
Downs et al. 12 found the presence of bacteria in 20 
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Table 1. Incidences of anastomotic false aneurysms and their studies. 
Incidence of Incidence of Authors and Type of study Reason for Number of patients 
aortic AFA femoral AFA year of publication original surgery in the study 
1.8% - Hagino et al. 4 Retrospective AAA and OD 329 
1993 
1.8% 6.1% Sciannameo et al. 5 AAA and OD? 413 
1993 
5.9% 30.4% Hoed and Veen 6 AAA and OD 36 
1992 
4.5% 23.0% Edwards et al. 8 AAA and OD 111 
1992 
4.8% 13.6% Akker et al. 7 OD 518 
1989 
2.6% 44.3% Sieswerda et al. 9 AAA and OD 122 
1989 
Follow-up* 
Retrospective/ 
fo!low-up 
Retrospective 
Retrospective/ 
follow-up-~ 
Retrospective/ 
follow-up* 
AAA = aneurysm of the abdominal aorta; OD = occlusive disease. 
* Follow-up study not starting from point of initial surgery. 
t Cohort existing of group of patients operated upon between 1958 and 1980. 
out of the 26 grafts they studied, although no overt 
infections were seen. Edwards et al. 7 found no sign of 
infection. Some studies exclude infected grafts in their 
search for the incidence of AFAs. It might be interesting 
to know why the authors excluded them, as this is 
not discussed. 3"9"~4 
Other  aet io log ica l  fac tors  
Degeneration of the vessel wall is one reason for the 
rupturing of the sutures from the vessel wall. The 
suture itself remains intact. 1'~1'~2 Endarterectomy is
named as a contributing factor) Mechanical stress at 
the site of the anastomosis has been described as 
another cause of AFA. This is a more accepted cause, 
and is often used to underpin the fact that aneurysms 
of anastomoses in the vicinity of joints (e.g. the femoral 
in the vicinity of the hip) are much more common. 
Haemodynamic  factors such as discrepancy in the 
diameter between graft and host artery, or in- 
appropriate angle of end to side anastomosis, can also 
give mechanical stress. These factors lead to dis- 
turbances of the laminar flow and the resulting tur- 
bulence stresses the anastomotic site. 7"1~ Hypertension 
is another contributing factor. 6'7'11 Iatrogenic causes 
such as flaws in making the suture sometimes result in 
AFAs existing in the immediate postoperative period. 4
Table 2. Causes for development of an anastomotic false aneurysm. 
Infection 
Degeneration fthe arterial wall 
Endarterectomy 
Mechanical stress/haemodynamic factors 
Hypertension 
Iatrogenic 
Reason original aortic surgery 
The literature disagrees on whether AFAs exist more 
often after surgery for occlusive disease (OD) or after 
aneurysm repair (AAA).3'7'9 Four studies have specified 
the original operation indication: Edwards et al. 7 found 
seven AFAs, five after occlusive disease and two after 
abdominal aortic aneurysms; Curl et al. 9 found 12, 
five after occlusive disease and seven after abdominal 
aortic aneurysms; Hagino et  al. 3 found six, four after 
occlusive disease and two after abdominal aortic an- 
eurysms; Treiman et aI. 14 found 18, 11 after occlusive 
disease and seven after abdominal aortic aneurysms. 
This does not answer the question, because the number  
of patients is very small and one of the studies con- 
tradicts the other three. As stated earlier, the inclusion 
criteria of the studies are not the same, so to combine 
these numbers is not valid. 
Timing 
In the literature it is often stated that AFAs can develop 
at any postoperative interval. 2'7'16 Van den Akker et  al. 6 
found an interval of 1-238 months between insertion 
of the prosthesis and detection of an AFA, but they did 
not specify this interval for the different anastomotic 
locations. They did create a life-table analysis for the 
different anastomotic locations which gives an in- 
cidence of 1% after 5 years and an incidence of 7.7% 
after 15 years for an aortic AFA. Sciannameo et  al. 4 
discuss slowly growing anastomotic aneurysms which, 
they state, generally form about 2-6 years after the 
operation, and rapidly growing anastomotic an- 
eurysms which occur in the immediate postoperative 
period and are the result of flaws in the arterial suture. 
Curl et  al. 9 found an interval of 36-276 months in 12 
patients, but they excluded the infected grafts from 
their study. 
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Table 3. Symptoms of anastomotic false aneurysms, 
Pulsating tumour 
Pain in the groin or the back 
Thromboembolism 
Thrombosis ofthe prosthesis with ischaemia of the lower 
extremities 
Rupturing 
retroperitoneal 
intra-abdominal 
Fistulisation toadjacent organs 
Hagino et al. 3 investigated the aortic anastomoses 
specifically, and in their six patients the occurrence of 
AFA varied between 96 and 144 months. Gautier et 
al. ~° also studied the aortic anastomoses and found an 
interval of 6-180 months in 13 patients. Edwards et 
al. 7 found seven "intra-abdominal" AFAs with an in- 
terval of development of 37-336 months. They made a 
life-table analysis of patient survival without including 
the occurence of intra-abdominal para-anastomotic an-
eurysms, which shows that the incidence at 8 years 
is 5% and increases to 27% at 15 years. The only 
disadvantage is that this analysis includes not only 
the false aneurysms but also the true juxta-anastomotic 
aneurysms, which might explain this relatively large 
incidence. 
Curl et al. 9 recommend routine surveillance that should 
increase with the increasing time interval from the 
original operation. Edwards et aI. 7 confirmed their 
existing routine of surveying their patients which con- 
sisted of yearly evaluation of the aortic anastomosis. 
Diagnostic Techniques 
Methods used so far for postoperative surveillance are 
ultrasonography (US), angiography, computed tomo- 
graphy (CT) and magnetic resonance imaging (MRI). 
Ultrasound 
Ultrasound is a non-invasive and practical method, 16'13 
but its results and accuracy depend on the operator 
(e.g. experience, interpretation) and on the patient (e.g. 
obesity, bowelgas)Y '~5'17 It is not always possible to 
show renal and visceral arteries and the distance be- 
tween these arteries and the suture line. ~s'16,ls This local 
anatomy is important for the surgeon to plan the 
surgical procedure. 
Presentation 
As stated before, most of the AFAs are asymptomatic 
(67-82%3'9). In Table 3 the symptoms that the reviewed 
studies have found are listed. 24'6'9-11'I4 If symptoms do 
occur they can appear as a pulsating tumour or as 
pain in the groin or the back; worse are distal thrombo- 
embolisms or thrombosis of the prosthesis itself with 
acute ischaemia of the lower extremities. The AEA can 
also rupture into the retroperitoneal or the abdominal 
cavity, or it can fistulate to adjoining organs, mostly 
to the duodenum 4 which gives the impression of a 
gastrointestinal bleeding. Many complications are life- 
threatening. 
Surveillance 
At this moment there are no guidelines for post- 
operative surveillance. Gawenda et al. 1 recommend 
long-term surveillance: physical and ultrasonographic 
controls every 3, 6 and 12 months after surgery fol- 
lowed by controls with a yearly interval at the most. 
Hagino et al. 3 wrote about developing a surveillance 
protocol to establish the true incidence of AFAs and to 
define the optimum management after aortic surgery. 
Angiography 
Conventional ngiography has been the "gold stand- 
ard" for imaging the aorta and its branches for a 
long time. However, it is an invasive technique and 
unreliable if the AFA is thrombosed, because it only 
shows the lumen in which the contrast fluid is located. 
This sometimes gives false-negative r sults. 4'13'14 This 
is also the reason for the underestimation f the size 
of the AFA in angiography. 13 
Computed tomography 
Computed tomography is a sensitive and specific 
method for evaluating the aortic anastomoses and 
for diagnosing an AFA. Even without contrast it is 
possible to depict the anastomosis and its adjacent 
stuctures accurately. 13 With the technique of helical- 
or spiral-CT it takes about 50 s to scan the abdominal 
aorta. 16'18'19 With conventional CT it was not always 
possible to image the renal and visceral branches. 
Another disadvantage was the fact that the surgeon 
had to interpret he multiple pictures to get an ana- 
tomic overview. For this last reason the patient could 
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Recent Material 
In our hospital we have operated on 11 patients with 
an AFA in the aortic region in the last 4 years. Nine 
out of 11 were male and their age varied from 44 to 
77 years at the time of diagnosis. The reason for 
original surgery was abdominal aortic aneurysm in 
five patients, occlusive disease in four patients and in 
one patient not known. One patient underwent a 
thromboendarterectomy withpatch closure. The time 
between the original surgery and the existence of the 
AFA varied from 24 to 192 months. In two cases this 
interval is not known. Seven out of 11 AFAs presented 
symptomatically with a wide variety of symptoms 
including aortoenteric fistula, low back pain, ob- 
stipation, pain in the groin, obstruction of the ureters. 
In the majority of cases it was possible to place a 
tube prosthesis between the original prosthesis and the 
abdominal aorta or to replace the original prosthesis. In 
one patient it was possible to resuture the original 
anastomosis. One patient died because of ex- 
sanguination. 
Fig. 1. Three-dimensional reconstruction of spiral CT-scan showing 
anastomotic aneurysms ataortic and iliac sites. 
undergo angiography as well as CT, but spiral CT can 
easily display the complex anatomy of an AFA because 
of the ability to create multiplanar and three di- 
mensional reconstructions (Fig. 1). With the latter, 
location of the origin of visceral and renal arteries is 
made easy because of the capability to rotate the 
images and view the structures from any angle and 
obtain a global picture. 16'1s The last advantage is that 
it is less invasive 19'2° than angiography. 
Magnetic resonance imaging 
Magnetic resonance imaging is not used as a routine 
method to depict an AFA. The analysis of flow signal 
intensity in the AFA is complex and therefore dif- 
ficulties arise in identifying thrombus and slow blood- 
flow in a partially thrombosed AFA. 433 Another dis- 
advantage involves turbulences in the laminair blood- 
flow indicating stenoses which in reality do not exist. 
The utility is also limited by the presence of ferro- 
magnetic materials in the patient. 
Conclusion 
None of the studies we looked at followed large groups 
of patients prospectively. The r ported incidences are 
unreliable because most studies were retrospective, 
not including a group of patients that had already 
died, and it is possible that this group included patients 
who died of a ruptured AFA. Some studies followed 
a cohort of patients but did not start from the day of 
original aortic surgery or had different inclusion cri- 
teria such as the exclusion of infected prosthesis or 
the inclusion of other complications such as true juxta- 
anastomotic aneurysms. For the same reasons the in- 
terval of existence is not really known, but all studies 
agree on the fact that an AFA can occur after any post- 
operative interval. This and the chance of rupturing 
of an AFA might justify continued graft surveillance. 
Ultrasonography is a good method of screening and 
if an AFA is suspected or found a spiral CT scan 
should be the next step. 
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